The thermodynamic-compensation law observed for the deacylation of a series of acyl-a-chymotrypsins has been re-examined. From consideration of the effect of small changes in MAHMbT along a homologous series, it is suggested that the high Tc value of 420K observed for the process has its origin in the solvation of the acyl-group-catalyst transition state.
The interpretation of entropy/enthalpy compensation phenomena in the deacylation of acyl-e-chymotrypsins The thermodynamic-compensation law observed for the deacylation of a series of acyl-a-chymotrypsins has been re-examined. From consideration of the effect of small changes in MAHMbT along a homologous series, it is suggested that the high Tc value of 420K observed for the process has its origin in the solvation of the acyl-group-catalyst transition state.
Studies on the a-chymotrypsin-catalysed hydrolysis of a series of p-nitrophenyl esters of the aliphatic fatty acids have produced comprehensive pseudo-thermodynamic-activation-parameter data for the deacylation of acyl-a-chymotrypsins (Martinek et al., 1972; Marshall & Chen, 1973; Adams & Swart, 1977) . A plot of AW against ASV (enthalpy and entropy of activation respectively) for the series is found to be a straight line of slope (T) 420K .
The observed thermodynamic-compensation effect has been interpreted (Martinek et al., 1972) in terms of a conformational change in a watersubstrate (acyl) group-protein transition state; no explanation is offered, however, for the variance between the characteristic temperature of 420 K observed in deacylation kinetics and the value of 280-300 K associated with solvation processes in a-chymotrypsin catalysis (Lumry & Rajender, 1971) , this latter value having been suggested as a ubiquitous consequence of the properties of liquid water (Lumry & Rajender, 1971 ).
In the present paper I compare results on the enzyme-catalysed deacylation process with those obtained for base (OH-)-and imidazole-catalysed p-nitrophenyl acyl ester hydrolysis. The observations are consistent with a model involving different degrees of solvent reorganization in the solvatedacyl-group-catalyst transition state.
In Fig. 1 A;Hf is plotted against ASV for the enzymic deacylation process discussed to clearly demonstrate the observed thermodynamiccompensation behaviour. The data are the pooled literature results (Martinek et al., 1972; Marshall & Chen, 1973; Adams & Swart, 1977) combined with my own results (Adams, 1974) (Adams & Swart, 1977; Martinek et al., 1972) or were corrected for enzymeactive-site ionization (Marshall & Chen, 1973) , a procedure that effectively gives rise to pH-independent parameters. 
The mean values of AGW (± total error) for the three groups of catalysed processes shown in Fig. 1 Negative specific heats of activation are generally regarded as measures of transition-state solvent reorganization in solvolysis reaction, AC* for such reactions having always been observed negative, varying between 0 and -500J (0 and -120 cal). K-1 mol-1 (Robertson, 1967) . It is possible, therefore, that the compensation effect with T, = 420 K noted for the catalysed (enzymic, base and imidazole) hydrolysis of the acyl esters as discussed, does in fact arise from solvation of the acyl-catalyst transition state. The similarity of the catalysed systems considered is evident on comparison of probable transition-state structures for the three types of reaction [(1) enzymic deacylation (Dixon & Webb, 1979) ; (2) imidazole-catalysed (Jencks, 1969) ; (3) hydroxyl-catalysed (Sykes, 1977)1:
In each case the rate-determining step in the reaction appears to be the attack of the nucleophile (H20, imidazole or OH-) on the acyl carbon atom. The p-nitrophenyl portion of the substrates in catalytic groups (2) and (3) on the compensation plot the data points lie. The same catalyst would be expected to make an approximately constant contribution to acyl-group-solvent reorganization in a homologous substrate series, and this explains the different catalyst groupings observed in Fig. 1 for hydrolysis of the same substrate series.
The effect of a varying ACt on T, has been clearly demonstrated, and it is interesting to speculate in reverse, i.e. whether experimental Tc found markedly different from the mean reaction temperature is in fact a consequence of varying degrees of transition-state solvation reorganization when homologous series of substrates are being compared.
